ABSTRACT
INTRODUCTION
Stress, a psychological and physiological response to the demands of the environment, can be both negative (distress) and positive (eustress).
1 Previous study results indicate that, while elevated stress is not necessarily harmful, extreme amounts of it can result in a variety of health and occupational consequences. 2, 3 It is important to assess excessive stress in educational settings to improve student learning and effectiveness and, ultimately, professional competence.
In addition to the amount of stress individuals feel, it is important to understand the sources of stress in the environment (stressors). Stressors in the undergraduate population include financial burdens, new and increased academic demands, family/social issues, daily hassles, increased independence, and adjustment to a new environment and culture. 4, 5 Results from prior studies have found that students of healthcare professions (eg medical, dental, nursing and pharmacy students) report higher, more harmful levels of distress than do other students.
1, [6] [7] [8] Previous research results indicate a wide variety of stressors for students of health professions, including: examinations, grades, extensive amount of material to be learned, and unsupportive faculty. [9] [10] [11] Additional stressors for medical students include social isolation, talking with patients, dealing with death and suffering, interacting with advisers, and working with cadavers. 1, 10 Other stressors are less specific to medical school, such as lack of leisure time or lack of feedback on progress. 1, 10 Dental students reported difficulty of class work, insufficient time to complete demanding assignments, financial burdens, atmosphere created by clinical faculty, performance pressure, and patients arriving late or missing their appointments. 9, 10 Specific stressors for nursing students include administrative duties and conflict with doctors.
1,11
Much less is known about the stressors of pharmacy students.
Stress has become a major subject of concern in the design, delivery, and assessment of the pharmacy curriculum for educators, administrators, and governing bodies in the field of pharmacy education. Guideline 15.5 of the accreditation standards for pharmacy schools (established by the Accreditation Council for Pharmacy Education) states that schools and colleges of pharmacy must assess perceived stress in students, faculty, and staff. 12 The reason for this criterion is to address ineffective learning experiences, prevent negative academic and programmatic outcomes, and increase student success and effectiveness. 12 Better understanding the sources and amount of stress perceived by pharmacy students may address the ongoing concern that pharmacy students are over trained in their programs and feel underutilized in their profession. [13] [14] [15] Similar to other programs, stress in the pharmacy student population corresponds to a host of negative personal (eg lower quality of life, more health problems), academic (eg lower grades), and professional outcomes (eg career dissatisfaction). 1, [14] [15] [16] [17] [18] [19] [20] Emerging evidence suggests that pharmacy students experience more psychological distress than other students of healthcare professions. 6, 8, 21 However, there is a relative dearth of studies concerning the perceived stress, stressors, and coping strategies of pharmacy students. 6 As a result, the amount of stress in pharmacy students is not yet established, nor is the exact origin of their stress; this impedes the ability to determine if the experiences of pharmacy students reflect the broader student population and/or students of healthcare professions. The purpose of the current analysis is to synthesize disparate findings related to sources of stress in pharmacy students. Identifying the number and type of stressors for pharmacy students, and how they relate to perceived stress, is a necessary step in determining if interventions or curricular changes are needed.
METHODS
Participants. The present analysis is a follow up from a previous paper in which the methods of data collection and descriptive statistics of the sample have been described in detail. 20 Briefly, in late March through late April of 2010, 16000 current members of the American Pharmacists Association-Academy of Student Pharmacists (APhA-ASP) were invited to participate in an online survey pertaining to stress in pharmacy students in exchange for entry into a lottery for a $50 cash prize. An additional reminder was sent out to the sample 2 weeks after the initial invitation. The invitations were distributed via email from the APhA-ASP database to an even number of current student members in each of the four program years (4000 invitations per program year) as well as broad distribution across regions of the United States, Puerto Rico, and
Guam, to attain a diverse sample of pharmacy students nationwide. An identical e-mail was delivered to all invitees at both time points. Demographic composition of the sample can be seen in Table 1 , modified from Votta and Benau. 20 The sample was generally similar to the pharmacy student population at the time of data collection in terms of gender, ethnicity, program type, and professional year. 20 Assessment of geographic region and university-specific information could not be attained as the APhA removed this information to ensure anonymity and confidentiality of their membership and security of their listserv.
Materials.
We based the inventory of stressors on those reported in prior studies of pharmacy students and other students of healthcare professions. 1, 6, 17, 19, 22 Students assessed 10 items by selecting the appropriate checkboxes in a checklist (there were no limits on the number of items that could be selected to proceed with the survey): coursework, grades, faculty, health concerns, family, current job market, finances, lack of sleep, friends, and, "other." The "other" item included a text field in which the participant could provide their open-ended response. The checklist methodology was chosen for its parsimony in assessing items that are most relevant to each participant. 25, 26 In addition to the 10-item stress source inventory, participants completed the 10-item Perceived Stress Scale (PSS). 27 Each item on the PSS pertains to an individual's feelings of stress in the past month, for example: "In the last month, how often have you found that you could not cope with all the things that you had to do?" and "In the last month, how often have you felt you were on top of things?" Each item is scored on a Likert-type scale of 0 ("never") to 4 ("very often"). Scores on the PSS were the summation of all items (there are four reverse-scored items) ranging from 0 to 40. The PSS has shown a high level of reliability and validity for use in nonclinical populations to assess individual differences of perceived stress; 2,3,28 to our knowledge, there are no clinical cutoff scores for the scale. Higher scores indicate increased psychological stress and predict a variety of negative mental and physical health outcomes. 2, 3 Individual differences in PSS scores for this sample have been previously reported, 20 and the present sample showed good internal reliability on the instrument (Chronbach's α = .89). Graduation year was collected via fill-in box.
Inclusion Criteria. Only complete surveys were included in the analyses to ensure retention of valid responses. Respondents were removed from all analyses if they failed to complete any demographic item or more than one question on the PSS. Surveys missing a single item (10% of the scale) on the PSS had that single item replaced using imputation (the mean of the remaining 9 items, rounded to an integer) if all other items in the inventory were complete (n = 48). To our knowledge, validated methods for handling missing data on the PSS are unavailable, so we utilized a conservative data replacement procedure.
Data Analysis.
Total Stressors. We conducted a linear regression to assess how the total number of stressors an individual selected predicts the perceived stress via PSS scores. To determine if number of stressors varied by year, we ran a one-way ANOVA with post-hoc Tukey's t-tests comparing each year. Effect size for the one-way ANOVA was calculated as ω 2 , and is analogous to an r 2 .
Cohen's d was calculated as the effect size for the pairwise comparisons of the total number of stressors between each program year.
Individual Stressors. To identify the largest sources of stress, we conducted multiple regression with each of the stressors in the model as predictor variables and PSS score as the dependent variable. Kendall's Tau-C (τc) was used to assess the association of four professional years [P1 (n = 540); P2 (n = 518); P3 (n = 552); P4 (n = 573)] to each stressor. Kendall's τc is a nonparametric correlation coefficient that is suited for analyzing associations between ordinal variables; it is calculated on the same scale as other coefficients (-1 to 1). Only results in which the absolute value of the τc or β coefficient are ≥ 0.10 are considered meaningful.
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Statistical analyses were conducted using Stata 13 for Macintosh (StataCorp, College Station, TX). In order to determine the most frequently-reported "other" stressors, we conducted a word frequency analysis by using qualitative analytical software NVivo version 9.1 (QSR International, Doncaster, Victoria, Australia). The Institutional Review Boards of The University of the Sciences and the American Pharmacists Association approved the study design; all participants were provided with informed consent material prior to starting the survey.
RESULTS
A total of 2606 participants responded to the survey, which is a return rate of 16.3%. After removal of incomplete surveys, the final sample consisted of 2232 participants, which is 85.6%
of the returned surveys, or 14.0% of all invitees. Removal of individuals with imputed data did not affect significance or effect size in any of the analyses below.
The frequencies of each stressor selected are reported in Table 1 . Only the first item (coursework), and the last item ("other") ranked in the same order as they appeared in the survey, which indicates limited response and/or order-effect bias: it is likely that most participants looked at the whole list of items and selected those most relevant to them, increasing the validity of the data. Conversely, P4 students reported significantly fewer stressors (M = 3.73, ± 1.76) than the remaining 3 professional years (p's < .001). There was a medium effect size when P4 was compared to P3 (d = .38), P2 (d = .50), and P1 (d = .43). Table 5 presents the associations of professional year to each type of stressor. There was a fairly robust association of program year to each stressor. The results demonstrate that, as professional year increased, the likelihood of selecting grades, coursework, lack of sleep, friends, faculty, and health concerns significantly decreased. Conversely, as professional year increased, the likelihood of selecting the job market, "other," and family also increased. The notable τc's corresponded to grades and coursework (in which the likelihood of selecting this item decreased for each successive year), and the job market (which substantially increased with professional year).
DISCUSSION
The purpose of the present report is to provide insight into the sources of stress for pharmacy students in the United States. The total number of stressors selected by participants had moderate predictability on overall perceived stress; this indicates that there are other variables that can better account for perceived stress (eg demographics) and/or that there are qualitative aspects of the stressors that were not assessed and were outside the scope of the present study. The results indicate that primary sources of stress were coursework, grades, finances, and lack of sleep.
Finally, program year predicted the selection of most stressors.
Academic concerns are a primary source of stress for a large majority of the sample, consistent with other students of healthcare professions. [9] [10] [11] The most frequently selected stress factor in the present study was coursework, similar to previous samples of pharmacy students. 17 should be emphasized to pharmacy students in early professional years.
Finances were reported as the third most common stressor. Previous samples of pharmacy students also reported finances as a primary stressor. 1,17,19 Pharmacy students are not alone with this concern, as students in other health professions report finances as a primary source of stress. 4, 9, 10 Adjusted for inflation, costs of higher education have almost doubled in the past 10 years. 32 With limited free time to attain employment to supplement income and pay for education, it is not surprising that this would be reported as a major source of stress for pharmacy students.
Family, friends, and faculty were previously identified as primary stressors for pharmacy students. 1,17, 19 While a minority of respondents selected these items, faculty had the third, and family had the fourth, strongest association with increased stress levels. This indicates that faculty and family are a particularly meaningful stressor when applicable to the respondent. The studies that identified these as primary stressors in pharmacy students utilized free-write 1, 17 checklists are suggested to highlight responses that are most salient for respondents. 26 Based on the current data, it is unclear why these items are associated with higher stress levels, and additional research is merited to better understand these findings.
The job market was the only variable in the study where there was a notable increase in the likelihood of it being selected by students in later years of the program. There is evidence that the job market for recent pharmacy graduates is shrinking, 33 and as a result, graduating doctors of pharmacy are more likely to pursue a residency position than in the past. 24 This item may reflect concerns related to the changing landscape of the pharmacy job market. Schools and colleges of pharmacy may consider promoting a variety of career opportunities that a PharmD degree may provide, as well as emphasize training in transferrable skills for a broader range of careers than are presently promoted.
Health concerns were not a primary stressor, unlike what has been found previously for pharmacy students. 19 Similar to medical students, 34 pharmacy students may underreport or refuse treatment for health concerns because illness is stigmatized, or it is ignored in order to prevent academic consequences (eg missing rotations or exams). 35 Another possibility is that this item may have been ambiguous, resulting in fewer participants selecting it. It should be noted that the item was close to having a notable β coefficient in the model (.092) suggesting a notable association with PSS scores. Additionally, although the τc was negligible, the likelihood of selecting this item significantly reduced across professional years. Health concerns in pharmacy students should be explored further.
"Other" factors were the least reported stressor. The most frequently stated item in response to this question was "work/job" and "residency." Limited interpretations to this item are possible due to the infrequency of repeated statements.
Program year had a robust negative relationship to the selection of most stress factors in the inventory with the exception of the job-market, family, and "other" items, which increased with program year. Therefore, not only do P3 and P4 students demonstrate a decline in perceived distress, 8, 16, 20 they also have fewer stressors. Pharmacy students in the P4 year have less coursework and graded material and, therefore, may be less likely to select these items.
However, it is surprising that the likelihood of selecting lack of sleep and health concerns also decreased for P4 students. This indicates that students in later professional years not only report reduced stress, 1, 8, 16, 20 but this is associated with reduced physical health problems. It may be that students in later years experience less stress or have fewer demands on their time (eg fewer exams for which to study), leading to increased time for self-maintenance (eg sleep),
subsequently reducing health problems. 3, 23, 30 Alternatively, it may be that students learn how to structure their time in order to better take care of themselves as they progress through their program, or those who cannot cope with these stressors and stress levels do not remain in pharmacy training. Should this finding be replicated, it may be best to design interventions for earlier professional years that emphasize the importance of physical health as a means of alleviating stress.
LIMITATIONS AND FUTURE DIRECTIONS
Although this study examines stress in a national pharmacy student population, the results should be interpreted in consideration of some limitations. This study was cross-sectional, so these data can only be interpreted as descriptive. The goal of this study was to replicate previous inventories of stressors in pharmacy students to provide researchers additional avenues of research that may be insightful. Responses were reported via checklist, which is a novel method in collecting data pertaining sources of stress. Additionally, the reliability of using checklists to collect these data is not fully determined, and previous research suggests that this method can alter or bias response outcomes to the same question compared to other response types. 25, 26 Future research should use a variety of survey methods, as well as a larger and/or pharmacy student-specific list of stressors. Finally, while the size of the present sample is large, the response rate was somewhat low, and the survey was only available to student members of the APhA-ASP; this increases the likelihood of non-response bias and decreases the generalizability of the present findings to the broader pharmacy student population. It was beyond the scope and purpose of the present analyses to explore how non-responders may have differed from those who completed the study.
CONCLUSION
Coursework, lack of sleep, finances, and grades were reported as the most prevalent sources of stress, similar to results from previous samples. This may be the first study to report lack of sleep as a major source of stress for pharmacy students compared to many other stressors; additional work is needed to address this issue. Identifying stressors is an essential step in the ongoing effort to ameliorate pharmacy student stress. The results of the present report can inform future research and the development of interventions in colleges and schools of pharmacy to improve the mental health and success of pharmacy students. 
